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In the Matter of )
)
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Federal Government Use )
COMMENTS OF THE

NATIONAL ACADEMY OF SCIENCES’
COMMITTEE ON RADIO FREQUENCIES
The National Academy of Sciences, through the National Research Council’s
Committee on Radio Frequencies' (hereinafter, CORF), hereby submits its comments in
response to the Commission’s February 26, 2000, Notice of Proposed Rulemaking in the above-
captioned docket (NPRM). In these Comments, CORF generally supports the Commission’s
proposal for re-allocation of the 4940-4990 MHz band. In addition, pursuant to paragraph 18 of
the Notice, CORF provides updated information on radio astronomy observatories for the

proposed new Footnote US311.

I. Introduction: The Importance of the Radio Astronomy Service (RAS) and Earth-Exploration
Satellite Service (EESS) Observations in the 4.9 GHz Band and the Unique Vulnerability of
Passive Services to Out-of-Band and Spurious Emissions.

CORF has a substantial interest in this proceeding, because it represents the interests of
the scientific users of the radio spectrum, including users of the RAS and EESS bands. Both
RAS and EESS observers perform important yet vulnerable scientific research.

As the Commission has long recognized, radio astronomy is a key tool used by scientists
to study our universe. Through the use of radio astronomy, scientists have in recent years
discovered the first planets outside the solar system, circling a distant pulsar. Measurements of
radio spectral line emission have identified and characterized the birth sites of stars in our own
Galaxy, and the complex distribution and evolution of galaxies in the universe. Radio astronomy
measurements have discovered ripples in the cosmic microwave background, generated in the
early universe, which later formed the stars and galaxies we know today. Observations of
supernovas have witnessed the creation and distribution of heavy elements essential to the

formation of planets like Earth, and of life itself.

" A roster of the committee membership is attached.




The EESS represents both a critical and a unique resource for monitoring the global
atmospheric and surface state, operationally and experimentally. Both passive and active
satellite-based microwave remote sensing represents the only practical means of obtaining
uniform-quality atmospheric and surface data encompassing the most remote oceans as well as
densely populated areas of Earth. EESS data has contributed substantially to the study of
meteorology, atmospheric chemistry, oceanography, and global change. Currently, instruments
operating in the EESS bands provide regular and reliable quantitative atmospheric, oceanic, and
land measurements to support an extensive variety of scientific, commercial, and government
(civil and military) data users. Applications of the data include aviation forecasts, hurricane and
severe storm warning and tracking, seasonal and interannual climate forecasts, decadal-scale
monitoring of climate variability, medium-range forecasting, and studies of the ocean surface
and internal structure, as well as many others.

These current benefits of scientific research, obtained through years of work and
substantial federal investment, as well as future benefits, must be protected.

As passive users of the spectrum, radio astronomers and Earth scientists have no control
over the frequencies that they must observe or over the character of the “transmitted” signal.
These parameters are set by the laws of nature. Furthermore, the emissions that radio
astronomers review are extremely weak—a typical radio telescope receives only about one-
trillionth of a watt from even the strongest cosmic source. Because radio astronomy receivers
are designed to pick up such remarkably weak signals, such facilities are therefore particularly
vulnerable to interference from spurious and out-of-band emissions from licensed and unlicensed
users of neighboring bands, and those that produce harmonic emissions that fall into the RAS
bands. Similarly, the emissions received by passive EESS radiometers in Earth orbit are weak
by comparison with emissions from other services.

Of particular concern in this proceeding is protection of RAS and EESS observations in
the 4.9 GHz band. The Notice (paras. 13-15) properly noted the Footnote protection given to the
Radio Astronomy Service, Earth Exploration Satellite Service, and Space Research Service in
this band. This band is important to passive scientific users. For example, as set forth in the
Notice, radio astronomy observations in the sub-band 4950-4990 MHz band are extremely useful
in studying the brightness distributions of galactic and extra-galactic objects such as ionized
hydrogen clouds and supernova remnants. Such observations allow scientists to construct
detailed maps of such phenomena, to understand their structures and dynamics, and to derive

physical parameters from the sources, such as their total masses.




The sub-band 4950 - 4990 MHz has been shown to be useful for sensing ocean surface
salinity using microwave radiometers. This band has also been used for remote sensing of other
ocean and land surface parameters including sea surface temperature and soil moisture. In
addition, the use of the 4940-4990 MHz band by a non-U.S. EESS spaceborne sensor is expected
to begin shortly. U.S. airborne scientific radiometers also employ this band to perform research
over oceans and land. Therefore, the 4950 to 4990 MHz band should be protected at the levels
given for shared bands in Recommendation ITU-R SA.1029-1, in view of both its current and

imminent use, and its potential future use.

II. CORF Supports the Commission’s Proposed Re-allocation and Supplies Information
Regarding RAS Use of the Band.

COREF believes that the re-allocation proposed in the Notice would serve the public
interest, conditioned on retention of the proposed prohibition of aeronautical mobile service use
in the band. Such aeronautical use could be destructive to scientific observations.

COREF also supports the proposed deletion of Footnote US257 and addition of the 4950-
4990 MHz band to Footnote US311. Furthermore, pursuant to the request of the National
Science Foundation, set forth in para. 18 of the Notice, CORF hereby assists the Commission in
updating the information currently in Footnote US311 regarding radio astronomy observatories
making observations in the 1350-1400 and 4950-4990 MHz bands. Each of the observatories
currently listed in that Footnote should be retained, and those others currently listed in Footnote
US257 should be included in the revised Footnote US311—namely, Hat Creek Observatory, Hat
Creek California, and Owens Valley Radio Observatory, Big Pine, California (with both of the
locations listed in US257). In addition, the two observatories listed below should be included in
the revised Footnote US311 with an 80-kilometer (50-mile) protection radius centered around
the latitude and longitude shown below. The observatories listed are institutionally operated and

continuously supported, and perform scientific research in the noted bands.

Latitude | Longitude
Woodbury Research Facility, Georgia Institute of 32° 56 84° 32
Technology, Woodbury, Georgia N N
Morehead Radio Telescope, Morehead State University, | 38° 11 83° 26
Morehead, Kentucky N \\%




1. Conclusion

COREF supports the Commission’s proposals in this proceeding, conditioned on the
prohibition of aeronautical mobile uses in this band. Footnote US311 should be modified with

the updated information attached hereto.

Respectfully submitted,

COMMITTEE ON RADIO FREQUENCIES
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